The purpose of the present study was to estimate the effect of phenotypic characteristics on the performances of bulls at three AI centres/stations (CCBSDF, Savar, RDCIF, Rajabarihat and District AI centres, Rajshahi). A total 71 bulls were studied for phenotypic parameters, viz., body weight, body condition score, scrotal circumference (SC), libido score and time required between two ejaculates during 1993 to 2002. The information on the phenotypic parameters was obtained by interviewing the semen collectors in respective AI centers, reading the AI bull resister as well as examining and observing the bull during semen collection. The bulls were classified according to genetic composition viz., Group I: 100% Friesian, Group II: 100% Sahiwal, Group III: 75% Friesian? 25% Local, Group IV: 50% Sahiwa l ?50% Friesian, Group V: 50% Friesian ? 50% Local and Group VI: 100% Local. In general, the average body weight, body condition score, scrotal circumference (SC), libido score and time required between two ejaculates were 572 ? 124 kg, 3.2 ? 0.5 (Score:1-5), 36.3 ? 1.9cm, 3.3 ? 0.6 (Score:1-5) and 7.1 ? 2.3 minutes, respectively. Individual bull had significant effect on phenotypic characteristics in six genetic groups. The overall better performance of phenotypic parameter was observed in bull Id #: 0065 for Friesian breed, 163 for 100% Sahiwal breed, 7811 for 75% Friesian ?25% Local, 5156 for 50% Sahiwal?50% Friesian, 8224 for 50% Friesian ? 50% Local and 40248 for 100% Local breed. Therefore, phenotypic characteristics has clearly influenced on bull performances of Artificial Insemination (AI) programme in Bangladesh.
Introduction
Phenotypic characteristics refer to the observable or measurable differences among the individuals within a population for a particular trait (Lasley 1978) . This is the raw material with which the animal breeder must work. If there were no variations among individuals there would be no need to select or cull animals for breeding purposes. Causes of phenotypic variation in farm animals are the heredity, environment and the interaction between heredity and environment. The body weight and scrotal circumference (SC) are two important parameters in assessing the reproductive efficiency of a male and both are positively correlated in young bulls (Ahmad et al. 1989) and in bulls over 18 months of age (Carter el al. 1980) . Determination of SC is an essential aspect for breeding soundness examination and has a great value on indication of puberty, total sperm production, semen quality, pathological conditions of the testes, as well as on the sub fertility or infertility of a bull (Lunstra et al. 1978; Ahmad et al. 1989 , Ott 1991 . More importantly, SC is highly inheritable (Ott 1991) and is related to age of puberty in daughter and half -sib heifers along with their subsequent fertility and productivity (Brinks et al. 1978) . In many studies, testicular measurements have been evaluated and relation to some seminal parameters, usually sperm number, sperm concentration and sperm motility also have been studied (Gipson et al. 1985 , Ruttle et al. 1982 . Many studies show that young bulls with small scrotal circumference have significantly lower fertility than bulls with large scrotal circumference. In general, Zebu cattle are considered to have lower reproductive efficiency than European cattle (Chenoweth 1981) . Silva-Mena et al. (2000) reported that a libido and serving capacity test is useful for estimating the mating potential of Zebu bulls, though less sexually active than European males and can exhibit intense sexual activity over a short period with pregnancy rates comparable to those of Bos taurus bulls. These reports on these parameters are not available for different breeds of bulls used for AI in Bangladesh. Hence, the present investigation was carried out in order to study the influence of individual bull on body weight, condition score, SC, libido score and time lapses between two ejaculates.
Materials and Methods
The study was conducted at Central Cattle Breeding Station and Dairy Farm (CCBSDF), Savar, Dhaka, Rajshahi Diary and Cattle Improvement Farm (RDCIF), Rajabarihat and District Artificial Insemination Centre (DAIC) Rajshahi during the period from January, 1993 to December, 2002. Seventy one (71) bulls were selected from three AI centres for the present study as presented in Table- 1, 2 and 3. All the bulls were directly or indirectly engaged for AI at different AI Sub-centres or points under the District AI centre, Rajshahi. The bulls were divided into 6 group according to their genetic composition such as: Group I: 100% Friesian (F), Group II: 100% Sahiwal (SL), Group III: 75% Friesian? 25% Local (L? F? F), Group IV: 50% Sahiwal? 50% Friesian (SL? F), Group V: 50% Friesian ? 50% Local (L? F) and Group VI: 100% Local (L).
Guidelines for final selection of bull to be used for AI
Selection of AI bulls was based on dam's performance and individual performance. The following information was considered for final selection of a bull use in artificial insemination.
Lactation of dam and grand mother, type and components of dam and sire, type and components of grand father, disease resistance of sire and dam, age at first calving of dam, calving interval of dam, lactation period of dam, age at maturity of dam.
Management of bulls
All the bulls were kept under identical conditions of management, feeding (seasonal fodder) and watering. The bulls were housed individually in pens with sufficient cross ventilation and protection against summer heat and in an open space for sunbathing in winter. The management system at 3 (three) AI centres was more or less same. ? Length Body condition: In order to record the health condition the lumber vertebral processes of the bulls were used as landmark. The body conditions of the bulls were recorded at one-month interval during study period. The body condition of the bulls was scored into 1 to 5 scale (Nicholson and Butterworth 1986 ).
1.0= Marked emaciated. 1.5= Transverse process projects prominently, neural spines appear sharply. 2.0= Individual dorsal spines are pointed to the touch and hips, pins, tail -head and ribs are prominent.
2.5= Ribs, hips and pins are clearly visible, little fat covered dorsal spines are barely visible, muscle mass between the hooks and pins are slightly concave. 3.0= Ribs are usually visible, little fat covered dorsal spines are barely visible.
3.5= Animals are smooth and well covered, dorsal spines can not be seen but easily felt. 4.0= Animals are smooth and well covered but fat deposits are not marked.
Dorsal spines are felt with firm pressure but feel rounded rather than sharp.
4.5= Fat cover in critical areas can be easily seen and felt. Transverse process can be seen or felt. 5.0= Heavy deposits of fats are clearly visible on tail-head, brisket and cod.
Scrotal circumference (SC):
Measurements of scrotal circumference (in centimeter) were made fortnightly at the area of the largest diameter of the scrotum using a cloth tape as described by Ott (1991) . The testes were pulled firmly into the lower part of the scrotum by encircling its base with the hand and pulling down on the testes. The scrotal tape was formed into a loop and slipped over the scrotum and pulled up snugly around the greatest diameter of the scrotal contents. The thumbs and fingers were located on the side of the scrotum rather than between the testes to prevent separation of the testes and inaccurate measurement (Figure 1) . Two ejaculates were collected from each bull and the time required bet ween two ejaculates was noted for each bull with stopwatch. The time lapse between two ejaculate was measured in minutes (m).
Statistical analysis
The results are presented as Mean?SD for body weight, body condition score, scrotal circumference, libido score and time required between two ejaculates of 71 bulls among 6 genetic groups of bull. Data were analyzed applying GLM (General Linear Model for factorial experiments) using SPSS (10.1) computer software package (Anonymous 1996 ). Duncan's New Multiple Range Test was done to make specific treatment comparison for values that were found significant by F-Test according to procedure outlined by Steel and Torrie (1980) .
Results and Discussion
The present investigation was undertaken to evaluate the effect of i ndividual bull on phenotypic characteristics of 71 bulls of three AI centers/stations used for AI programme in Bangladesh. The Mean?SD for body weight, body condition, scrotal circumference, libido and time required between two ejaculates were 572?124 kg, 3.2?0.5 (score:1-5), 36.3?1.9 cm, 3.3?0.6 (score:1-5) and 7.1?2.3 minutes respectively among the six genetic groups of 71 bulls. In the present study, all the bull examined was found to have satisfactory soundness in respect to their body weight, body condition score, scrotal circumference (SC), libido score and time required between two ejaculates.
Individual bulls
The Mean?SD for body weight, body condition, scrotal circumference and time required between two ejaculates of 11 Friesian bulls are presented in Table 4 . The average body weight ranged from 629 to 853 kg differences were significant. The highest body condition score (4.0?0.0) was found in bull Id #: 0026, 0057 and 0019 and lowest (3.00?0.0) in bull Id #: 0019. The significant highest SC (39.0?0.6 cm) was found in bull Id #: 0067. The libido was highest in bull Id #: 0067 than the bull Id #:0026 (4.6?0.3 vs. 2.7?1.2, score: 1-5; p<0.05). The longer time period (6.7?0.7 minutes) was required to complete a second ejaculate in bull Id #: 0026 and shorter time period in bull Id #:0067 (3.8?1.2 minutes). The Mean?SD for body weight, body condition, scrotal circumference, libido and time required between two ejaculates of 75% F×25% L bulls are shown in Table 6 . The body weight, body condition, SC, libido and time required between two ejaculates varied from 438?21 to 711?26 kg, 2.5?0.0 to 4.0?0.0 (score:1-5), 32.9?0.07 to 39.2?0.2 cm, 2.4? 0.2 to 4.1?0.3 (score:1-5) and 3.6?1.1 to 7.4?0.7 min. respectively, differences were significant.
The Mean?SD for body weight, body condition, scrotal circumference, libido and time required between two ejaculates of 50% SL×50% F bulls are presented in Table 7 . The mean body weight, body condition, SC, libido and time required between two ejaculates were 618?77 kg, 3.5?0. Scale 5 was the best and 1 was the worst. n= Number of observation, The values are Mean? SD, a,b,c,d,e,f Mean? SD with different superscript letters in the same column differs significantly with each others (P<0.001).
The Mean ?SD for body weight, body condition, SC, libido and time required between two ejaculat es of 50% Friesianx50% Local bulls are presented in Table 8 . The body weight, body condition and SC varied from 451?24 kg to 638?43 kg, 2.5?0.0 to 4.5?0.0 (score: 1-5) and 32.6?0.6 to 39.0?0.5 cm respectively, differenced were significant.
The mean? SD for the body weight, body condition, SC, libido and time required between two ejaculates of 100% Local bulls are shown in Table 9 . 
